CONTRACTION IS A CELLULAR event directly modulated by the cytoplasmic concentration of Ca 2ϩ , which binds to calmodulin, leading to the activation of myosin light chain kinase. The use of Ca 2ϩ for intracellular signaling implies a tight local and global control of its cytoplasmic concentration and mechanisms for maintaining the cellular Ca 2ϩ balance (17). Cytosolic Ca 2ϩ signals are adjusted by entry and exit mechanisms, via plasma membrane Ca 2ϩ permeable channels and Ca 2ϩ transporters, or by storage mechanisms, which include intracellular sources as the endo/sarcoplasmic reticulum (ER/SR) and Ca 2ϩ binding proteins (14) . Several membrane Ca 2ϩ permeable channels, which include receptor-operated, store-operated, voltage-gated, and stretch-activated channels (ROCs, SOCs, VGCs, and SACs, respectively) allow Ca 2ϩ to enter the cell. In smooth muscle cells, Ca 2ϩ is stored in the SR by the action of the sarco(endo)plasmic reticulum Ca 2ϩ -ATPase. Extensive evidence indicates that a deficit in the regulation of Ca 2ϩ influx through ROCs and SOCs, along with VGCs, plays a role in the augmented vascular reactivity, characteristic of clinical and experimental hypertension.
The family of classical or canonical transient receptor potential channels (TRPCs), which includes seven members (33) , has been implicated to play a role in hypertension. Whereas TRPC3/6/7 channels, which are components of the ROCs, are activated by diacylglycerol, the regulation of the other members, TRPC1/2/4/5, which represent SOCs, as well as their involvement in SR Ca 2ϩ depletion is controversial (2, 8, 25, 34). There are three major theories to explain SOC-induced activation of TRPCs. In the first, inositol 1,4,5-trisphosphate binding to its receptor generates a conformational change in the structure of the TRPC channel (8). In the second, upon store depletion, the cytosolic influx factor signals the translocation of TRPCs to the membrane. (9). The third implicates the recently discovered stromal interaction molecule (STIM), a protein that works as a Ca 2ϩ sensor in the ER/SR. In conditions where the ER/SR is depleted, STIM1 is activated and induces Ca 2ϩ influx through SOC/TRPCs (8, 15, 24, 29) . This issue of the American Journal of Physiology-Heart and Circulatory Physiology brings an interesting report from Zulian and colleagues (37) , who studied the regulation of Ca 2ϩ homeostasis in arterial smooth muscle cells (ASMCs) from Milan hypertensive rats (MHS). This hypertensive animal model displays a polymorphism in a protein named adducin, which leads to higher Na ϩ pump activity and enhanced constitutive tubular Na ϩ reabsorption in the kidneys, resulting in a moderate elevation of blood pressure (11, 13, 31) . Although the relationship between adducin alterations and renal dysfunction has been established, the vascular implications of abnormal adducin function are still unclear (3, 7).
The authors (37) Iwamot et al. (20) first identified the role of NCX1 in salt-sensitive hypertension using a specific NCX1 inhibitor. They elegantly showed that this drug was able to reduce arterial blood pressure in salt-dependent hypertensive rat models but not in other types of hypertension. They also showed that transgenic mice overexpressing NCX1 in smooth muscle cells were hypersensitive to salt (20).
The results from Zhang et al. (36) showed that NCX is functionally expressed in cultured human pulmonary ASMCs. They suggested that the activation of the reverse mode of NCX contributes to the Ca 2ϩ influx via SOC (36) . Latter, this group showed that pulmonary ASMCs from patients with idiopathic pulmonary arterial hypertension display an increased expression of NCX1, leading to enhanced Ca 2ϩ entry. They suggested that NCX1 represents an additional mechanism responsible for the elevation of Ca 2ϩ in pulmonary ASMCs from patients with idiopathic pulmonary arterial hypertension (35) .
Most recently, Pulina et al. (28) showed that NCX is upregulated in ouabain-induced hypertension. They also showed that these rats display increased cytosolic Ca 2ϩ , which is correlated with an augmented expression of the ␣ 2 -subunit of the Na ϩ pump. Additionally, enhanced ROCE was observed in ASMCs from ouabain-hypertensive rats, along with an increased expression of TRPC6 (28 Given the increasing importance of the interrelationship among TRPC6, Na ϩ influx, NCX, and Ca 2ϩ influx, it seems that this is not only a very promising research area but also the key to better understand the role of Na ϩ in hypertension, vascular reactivity, and blood pressure regulation. 
